Background: Communication and swallowing disorders are a common consequence of stroke. Clinical practice guidelines (CPGs) have been created to assist health professionals to put research evidence into clinical practice and can improve stroke care outcomes. However, CPGs are often not successfully implemented in clinical practice and research is needed to explore the factors that influence speech pathologists' implementation of stroke CPGs. This study aimed to describe speech pathologists' experiences and current use of guidelines, and to identify what factors influence speech pathologists' implementation of stroke CPGs.
Background
The impact of a stroke Globally, around 15 million people suffer a stroke each year [1] . Approximately one third of these people acquire permanent disability [1] . Many people experience the sudden onset of a communication disability following a stroke. For example, it is estimated that 35% of people acquire aphasia [2] , 58% of people present with dysarthria [3] , and approximately 25-77% of individuals have a cognitive impairment that may impact on communication [4] post stroke. In addition, between 64%-78% of people experience a swallowing disability [5] after a stroke. These disabilities can have a devastating impact on a person's life [6, 7] .
Every year an enormous amount of new research is published on the assessment and management of communication and swallowing disorders post stroke. For patients to benefit from this research, speech pathologists need to regularly search, appraise, and integrate this new knowledge into their clinical practice. However, this can be difficult to do due to a lack of expertise in analysing and appraising research evidence combined with the demands of large and varied caseloads [8, 9] .
The knowledge-to-action process
The Knowledge-to-Action Process (KTA) [10] is one framework based on planned-action theories that proposes that there are critical processes that enable knowledge, such as research evidence, to be successfully and continually implemented into clinical practice (see Figure 1 ). The KTA framework consists of two components: the 'Knowledge Creation' component and the ' Action Cycle' component.
The 'Knowledge Creation' component states that knowledge needs to be synthesised, refined, and tailored into a tool, to increase its practicality [11] . The ' Action Cycle' describes eight processes that may need to occur for the successful implementation of the knowledge (or tool) into clinical practice. These eight processes include (a) identifying a problem, that is a knowledge to practice gap; (b) identifying, reviewing, and selecting knowledge relevant to the problem; (c) adapting the knowledge to the clinical setting, (d) assessing barriers to using the knowledge, (e) selecting, tailoring, and implementing interventions to promote use of the knowledge; (f ) monitoring use of the knowledge, (g) evaluating outcomes of using the knowledge, and (h) sustaining use of the knowledge [10] . Figure 1 The knowledge-to-action process framework [11] . Reprinted from Straus SE, Tetroe J, & Graham, Defining knowledge translation, Canadian Medical Association Journal (2009, 181, (165) (166) (167) (168) . ©Canadian Medical Association (2009). This work is protected by copyright and the making of this copy was with the permission of the Canadian Medical Association Journal (www.cmaj.ca) and Access Copyright. Any alteration of its content or further copying in any form whatsoever is strictly prohibited unless otherwise permitted by law.
A clinical practice guideline (CPG) is one type of knowledge creation tool. It is defined as "statements that include recommendations intended to optimise patient care that are informed by a systematic review of evidence and an assessment of the benefits and harms of alternative care options" [12] . Thus, CPGs can assist health professionals to implement critically appraised evidence into clinical practice more efficiently and effectively. The implementation of stroke CPG recommendations is also associated with better post stroke recovery outcomes [13] . Therefore, the successful implementation of stroke CPGs can help benefit patients who have had a stroke by improving the level of stroke care provided by their health professionals.
However stroke CPGs are not always implemented and thus may have little impact on patient outcomes. An Australian audit of 111 hospitals by the National Stroke Foundation found many practice gaps between specific recommendations in the Clinical Guidelines for Stroke Management 2010 and clinical practice, and concluded that there had been minimal improvement since the first audit in 2008 [14] . Similarly, the National Sentinel Stroke Audit audited 200 acute hospitals across England, Wales, and Northern Ireland on the National Clinical Guideline for Stroke Third Edition [15] . Although compliance had increased for all standards between 2004 and 2010, there were still gaps between what was recommended in the stroke CPG and clinical practice. In 2012, The Scottish Stroke Care Audit audited all hospitals that managed acute stroke in Scotland [16] . This audit also found that some stroke recommendations were poorly implemented in hospitals. Therefore, despite clear recommendations for health professionals, there is a common issue globally that CPGs are not consistently and fully implemented into clinical practice.
Factors influencing the use of clinical practice guidelines
Considerable research has focused on the factors that influence health professionals to implement CPGs. A recent systematic meta-review has summarised the results of 12 systematic reviews on the factors that influence guideline implementation [17] . This meta-review concluded that factors that influence implementation could be categorised into five areas: (a) the guideline itself, for example, guidelines that did not require specific resources were easier to implement; (b) the health professional, where less experienced health professionals are more likely to implement guidelines than more experienced health professionals; (c) patient characteristics, where patients with co-morbidities resulted in less guideline adherence by their health professionals; (d) the work environment, for example, limited resources and negative attitudes from colleagues lead to less CPG adherence; and (e) the type of implementation strategy used, such as multifaceted intervention (using two or more strategies) being more effective in implementing CPGs than using one strategy only. Systematic reviews have also examined the effectiveness of the type of strategy used to improve CPG implementation. A large-scale systematic review in 2004 evaluated the effectiveness of strategies from 235 studies [18] . This review reported that providing reminders was the most frequent strategy evaluated and was moderately effective in improving guideline implementation. Educational outreach was the next most common strategy evaluated and had a modest effect in increasing CPG adherence. Multifaceted interventions were found to be no more effective than single strategies in improving implementation [18] . However another systematic review in 2008 [19] , reported that multifaceted interventions, interactive education, and clinical reminder systems were effective. Finally, a systematic review by Medves and colleagues [20] on the strategies that enhance dissemination and implementation of clinical guidelines in healthcare teams, reported that the two most common strategies used to implement guidelines recommendations were educational materials and educational meetings; whilst the most effective strategies were reminders, audit and feedback, and opinion leaders. Although there is evidence on the variety of factors that influence guideline implementation by health professionals, the majority of these systematic reviews have focused on physicians, then nurses, with a small number of studies investigating other health professionals. The factors that influence physicians and nurses to implement CPGs may not be the same as those that influence allied health professionals.
One systematic review on the effectiveness of strategies to disseminate and implement guidelines for allied health professionals has been conducted by Hakkennes and Dodd [21] . This study concluded that there was no evidence to support a set guideline implementation strategy for allied health professionals. The review also found that multifaceted interventions were no more effective than single intervention strategies. The authors suggested that implementation strategies are only effective if they address identified local barriers to change.
Since Hakkennes and Dodd's [21] systematic review, other studies on the effectiveness of strategies to implement CPGs in allied health professionals has been conducted. Three recent studies [22] [23] [24] have examined the factors that influenced allied health professionals' use of CPGs. These factors can be categorised into the five broad areas identified previously i.e. the guideline itself, the health professional, patient characteristics, the work environment, and the type of implementation strategy. However, there were several factors observed in allied health professionals that were not reported in research on physicians. One example related to the work environment, where allied health professionals who did not work in an interdisciplinary team were found to adhere less to CPGs [22] . Another example related to patient characteristics, where patients who were not motivated to become less disabled made it difficult for occupational therapists to apply guidelines [24] . These factors were not identified in the systematic reviews on physicians. Overall, these studies revealed that the factors that influence allied health professionals may differ from physicians. A list of factors that influence the implementation of CPGs for allied health professionals are listed in Table 1 .
Factors that influence the implementation of CPGs can also vary across different allied health professionals. A recent study indicated that factors influencing CPG use for physicians, occupational therapists, and physiotherapists differed for each occupation [25] . For example, barriers related to the workplace hindered the use of CPGs for occupational therapists, whereas, issues related to the workplace were rarely identified by physiotherapists. Therefore generalisation from these more commonly researched allied professions to another profession may not be valid. To date, no study has included speech pathologists, and thus the factors that influence speech pathologists' implementation of guidelines in unknown. Additionally, the reviews conducted thus far have only focused on two aspects of the KTA cycle i.e. (1) the identification of barriers and facilitators that improve guideline adherence and (2) examining effective implementation strategies to improve CPG dissemination. As most evidence has mainly focused on these two aspects of the KTA cycle, little is known about whether other aspects of the KTA cycle influence implementation. This difficulty has recently been documented in relation to occupational physicians use of weight gain prevention CPGs [26] . None of the seven occupational physicians in this study continued to use the CPG guidelines six months after they received tailored implementation strategies. Therefore, issues surrounding KTA components such as monitoring knowledge use and sustaining knowledge use are rarely addressed.
In summary, little is known about the factors that influence the implementation of guidelines in speech pathology. Multifaceted interventions were no more effective than using one strategy only. There is no clear evidence to support a set guideline implementation strategy for allied health professionals.
Pharmacists (8 studies), physiotherapists (3 studies), dietitians (2 studies), and speech pathologists (1 study) [21] There is also limited research on how to sustain the use of knowledge such as CPGs in clinical practice. Understanding how speech pathologists currently use CPGs as well as considering processes of the KTA framework may give insight into the specific factors that influence speech pathologists to use and sustain the use of CPGs. The aims of this study are to (a) describe speech pathologists' experiences and current use of stroke CPGs and (b) identify what factors influence speech pathologists to use and maintain the use of stroke CPGs.
Method
As this study aimed to describe the experiences and use of stroke CPGs across a broad cross section of speech pathologists, a survey method was used.
Participants
Qualified speech pathologists in Australia were invited to participate in this study if they: (a) had worked with at least one client in the last five years who had a stroke and (b) had used a stroke CPG.
Design of survey
A 39-item online survey was constructed using the survey design website SurveyMonkey W [27] . As there are currently few reliable and valid tools for assessing barriers and facilitators to guideline implementation [28] , survey questions were thus developed from (a) research evidence on CPG implementation, (b) reference to a theoretical framework [10] , and (c) consultation with a project reference group. The group consisted of a representative from the National Stroke Foundation, a clinical researcher, and a speech pathology manager, who were all experienced in the development of CPGs. The survey included a variety of response formats, including dichotomous choice (yes/no); multiple choice, and open ended text box options. Most questions (19/39) allowed participants to write additional responses that were not pre-classified. The study reference group was invited to provide feedback on the survey content, wording, format, and length. This ensured that all survey questions were relevant and that survey completion was feasible for participants. Following this consultation, filter questions such as "Has the work environment helped you to continue to use the stroke clinical practice guideline?", were inserted to reduce response requirements and the length of time taken to complete the survey [29] . The survey was then piloted with three speech pathologists and three speech pathology students resulting in minor changes to the wording of some items.
This process resulted in a 39 item survey covering six domains of: (a) demographics (Q1-13), (b) initial experiences with and impressions of stroke CPGs (Q14-23), (c) facilitators to using stroke CPGs (Q24-28), (d) barriers to using stroke CPGs (Q29-33), (e) evaluating outcomes of stroke CPGs (Q34- 38) , and (f ) any additional comments regarding stroke CPGs (Q39). The survey questions are provided in Additional file 1: Table S1 .
Recruitment and data collection
The online survey was opened for eight weeks between 5 th April, 2012 and 31 st May, 2012 and a survey reminder was emailed 10 days prior to closing date to maximise participation [30] . The distribution of the survey was extensive and targeted. Speech pathologists who worked in stroke in both public and private settings and in metropolitan, rural, and remote areas in Australia were targeted using a variety of networks. Specifically, these networks included speech pathologists from all parts of Australia (electronic member newsletter of Speech Pathology Australia); speech pathologists working in aphasia (electronic member newsletter of the Centre for Clinical Research Excellence in Aphasia rehabilitation), speech pathologists in adult rehabilitation (special interest group called SPECS), private speech pathologists (private practitioner networks), and speech pathologists working in adult stroke (NSW Statewide Stroke Services' "SSNSW Stroke Distribution List no. 1 & 2" and the National Stroke Foundation's "National Stroke Foundation Health professional database"). Ethical clearance was approved by the University of Queensland and University of Sydney Human Ethics Committees.
Data preparation and analysis Data screening
Data from SurveyMonkey W was exported into a Microsoft Office Excel 2007 © spreadsheet. Each participant was assigned a unique numerical ID by SurveyMonkey W to maintain anonymity. The data was first screened to identify any missing values and to ensure valid responses. Participants who indicated in Question 1 that in the last five years, they had not worked with a client who has had a stroke, were excluded from further analysis. Additionally, participants who reported in Question 15 that they had not used a stroke CPG were also removed from further analysis.
Data analysis
A summary of each question including a table of absolute frequencies, proportions, and graphs was completed to allow for visual inspection of the data. Descriptive statistics were used to analyse the data. Confidence intervals (Exact 95% C.I. [Mid-P]) were calculated using WINPEPI [31] to determine if there were any differences between (a) speech pathologists who had and had not used stroke CPGs and (b) demographic proportions of the current study compared with proportions from the most recent Speech Pathology Australia member workforce survey (data provided by Speech Pathology Australia [32] ). To analyse the open ended responses, a simple content analysis based on Elo and Kyngäs [33] and Hsieh and Shannon [34] was performed (i.e. open-coding, coding sheets, and abstraction). Each open ended response was read and given an open code that summarised the content of the response (sub-category). Similar open codes were then grouped together, to form main categories. A title was given to each main category and a brief description that explained each category was provided (abstraction). Finally, similar main categories were grouped together to form major categories, and a final heading that described the content/characteristic of each major category was provided. For example, the question "How have stroke clinical practice guidelines helped improve the care you provide?" elicited 190 open ended responses. One response was: "the stroke clinical practice guidelines help improve care by providing evidence to assist in advocating for optimal care for patients". This response was given the open code of: "Provides evidence to help advocate for optimal care for patients" (sub-category). This response and other similar responses were grouped together to form a main category titled "Advocacy". A description that explained the "advocacy" category was created (abstraction): "Advocate for patients e.g. aphasia friendly materials, clients' needs, early intervention, more communication management". Finally, the group "Advocacy" was placed with other similar categories (e.g. the guidelines helped changed practice, prioritise services, develop policies and procedures) to form a major category. This major category was given the title of "Guidelines help to develop or improve services" and was one of the four main categories identified for this question through content analysis. The coded responses were peer checked by the third author (RO) to enhance the credibility of the results [35] .
Results
A total of 320 speech pathologists commenced the survey. Twenty participants were excluded from further analysis because they had either not seen a patient with a stroke in the last five years (n = 7), or they dropped out of the survey and did not complete the demographic questions (n = 13). This left 300 participants who completed the demographic section. At this stage a further 46 participants were excluded as they had not used a stroke CPG (Q15). Therefore, a total of 254 respondents completed the remainder of the survey. A flow diagram describing the participants in this study is provided in Figure 2 .
Demographic profile of eligible participants (n = 254) and demographic characteristics that influence stroke clinical practice guideline implementation (Questions [Q] 2-15)
The demographic profile of the speech pathologists who completed this survey is provided in Table 2 . A comparison of the proportions of speech pathologists in this sample with the most recent Speech Pathology Australia member workforce survey [32] found few significant differences. The current study did however have a significantly larger proportion of those working in the rural setting (30.4%), compared to the 2003 workforce survey (13.8%); demonstrated by a lack of confidence interval overlap (95% CIs [0.2538 to 0.3572] and [0.113 to 0.166] respectively).
To determine whether the demographic characteristics of those who used stroke CPGs (n = 254) were different from those who had not (n = 46), confidence intervals were compared across the two groups. A significantly greater proportion of speech pathologists who had not used a stroke CPG worked in private practice, had 1-5 years experience, or did not work in a multidisciplinary team.
Speech pathologists and stroke clinical practice guidelines (n = 254)
The following results describe the responses of the 254 respondents who completed the remainder of the survey. These results report on (a) speech pathologists' initial experiences and current use of stroke CPGs and (b) n=320
Commenced survey n=300 Completed demographics section
Excluded n=20
Not eligible (Q1) n=7 Incomplete demographic data n=13 n=254 Analysed data of those who had used a stroke CPG (Q15)
Excluded n=46
Had not used a stroke CPG (Q15) factors that influence speech pathologists to use and maintain the use of stroke clinical practice guidelines.
The total number of responses differs for each question as participants were allowed to tick more than one answer on some items, filter questions were used, and some questions were not answered. The total number of responses is shown in the graphs provided.
Speech pathologists' initial experiences and current use of stroke clinical practice guidelines
This section describes the usefulness of stroke CPGs and the predominant stroke CPG used by speech pathologists, their awareness of stroke CPGs, the main uses of stroke CPGs, how stroke CPGs have helped improve the care they provide to patients, why stroke CPGs have not helped improve the care provided to patients, and the strategies used to evaluate the implementation of stroke CPGs.
Usefulness of stroke clinical practice guidelines and the predominant stroke clinical practice guideline used (Q17-18)
Most respondents reported that the stroke CPGs were "somewhat useful" (63.3%) or "very useful" (34.4%). Six participants reported that stroke CPGs were "not really useful" (2.0%) or "not useful at all" (0.40% Figure 3 .
The main uses of stroke clinical practice guidelines (Q37)
Speech pathologists mainly used stroke CPGs to implement the best available research evidence (88.0%), improve clinical practice outcomes (86.6%), and guide decision-making (83.3%) (see Figure 4 ). A total of 150 respondents (64.4%) also indicated that the CPGs were mainly used to develop policies, procedures, or pathways. Other reasons to use the guideline included advocating for clients and services, educating patients and carers, highlighting the need for more research, and to ensure that speech pathologists were providing the recommended care. For example, one speech pathologist reported that the guidelines "Provided overall support for management of stroke which can be used to justify therapy programs (e.g. highlight the need for intensive aphasia therapy to a consultant who is promoting early discharge of a mobile patient with severe aphasia)".
How stroke clinical practice guidelines have helped improve the care speech pathologists provide (Q34, 36)
The stroke CPGs were reported to have helped 190 (80.5%) participants improve the care they provided. Using content analysis, the ways stroke CPGs helped to improve care could be divided into four categories.
a. Stroke clinical practice guidelines provide a standard you can trust. Speech pathologists reported that the guidelines had provided a framework for services, guided them and others regarding what to do, made stroke services more consistent, and were something to refer to. For example, one respondent wrote "They provide a framework for appropriate stroke management and to ensure the patient/client is receiving therapy based on current best practice". b. Guidelines help to develop or improve services.
Respondents also stated that guidelines helped them advocate for clients or services, encouraged client centred or multidisciplinary care, helped to prioritise referrals, changed practice, supported the development of policies and practices, and helped improve goal setting. For example, one respondent stated that the guidelines had led to "Less (patients with) aspiration pneumonia and less patients inappropriately being kept nil by mouth". Another respondent wrote that the guidelines had "Enabled speech pathologists to develop a nurse screening training program for swallowing screening which has allowed speech pathologists to spend more time on assessment and management of patients' communication". c. Stroke clinical practice guidelines enhance a sense of self as a speech pathologist. Speech pathologists reported that the guidelines made them feel more confident in the services they were providing, gave them confidence in delivering evidence-based practice, and had helped them with health professional decision-making. For example, one participant wrote that the guidelines had "Enhanced my confidence relating to the amount/intensity of therapy I provide, the specific areas of impairment I target, and the specific therapy approaches I use". d. Stroke clinical practice guidelines support engagement in research evidence. Participants also indicated that the guidelines had made it easier for them to access the literature and also encouraged them to read more evidence, for example, "It is an easy way to keep up to date with a broad range of clinical research relating to stroke care" and another commented that the guidelines "encouraged further reading and review of literature".
Why stroke clinical practice guidelines have not helped improve the care speech pathologists provide (Q34, 35)
Forty-six respondents (19.5%) indicated that the stroke CPGs had not helped improve the care they provided. Responses were categorised into four main groups.
a. The stroke clinical practice guideline is not adding anything new to my practice. Twelve respondents reported that the guideline did not add anything new to their practice or knowledge base as "I was already following most of the practical care based recommendations, so I don't think the care I provide is all that different". b. The stroke clinical practice guideline has limitations for my practice. Three speech pathologists reported that the guideline had limitations due to a lack of detail for long term chronic management of stroke as the CPGs "don't specifically mention long term chronic management of stroke symptoms which is the area where I work" and for being too broad to provide specific direction for client management, evidenced in the statement, "I feel that many of the recommendations are quite broad (i.e. use a screening tool for aphasia, provide information, talk to caregivers etc)". Stroke guidelines were also limited because they were not "updated quickly enough to support progressive practice". c. Organisational support is needed to implement the stroke clinical practice guideline. Participants indicated that a lack of organisational support in relation to resources, education, leadership, and guideline enforcement also meant guidelines did not help improve their practice. For example clinicians reported that they "… haven't got the time and resources to implement the guidelines sufficiently to improve patient care" and that budgetary and staffing constraints reduced their ability to meet the CPG recommendations. For example, "poor staffing of speech pathologists in our local rehabilitation services means that the Area is no way near meeting any of the guidelines". For one respondent working in the private sector, the challenge of finding time to implement the guidelines and keep up to date was conceptualised in terms of difficulty balancing "billable versus non-billable time". A lack of education for speech pathologists and the need for "further explanation and training" was cited to be an important element in "… maximising stroke care provided within workplace". This extended to other professions and services as one respondent commented: "Education is not provided to frontline emergency staff. Referral to Allied health via the stroke pathway is not consistently implemented". Finally, a lack of leadership and guideline enforcement at a service level reduced the ability to maximise patient outcomes, particularly in the acute setting: "The guidelines are not translated successfully in the acute setting in terms of stroke management pathways within the hospital. Adherence to the stroke pathways in the acute setting is not audited". d. Implementing stroke clinical practice guidelines is not a priority. One respondent also reported that the implementation of the guideline was not a priority due to competing policies indicating there are "Many other policies and guidelines to implement at (the) workplace". Strategies used to evaluate implementation of stroke clinical practice guidelines (Q38)
The most common strategies used to evaluate guideline adherence included the National Stroke Foundation audit (45.3%), other workplace audits (34.9%), and the use of quality indicators (32.8%). One-third of participants indicated that no CPG evaluation had taken place (30.2%).
Factors that influence speech pathologists to use and maintain the use of stroke clinical practice guidelines
The following results describe the barriers and facilitators that influenced speech pathologists' implementation of stroke CPGs.
Barriers that hindered the continued use of stroke clinical practice guidelines
Speech pathologists described four broad barriers that hindered the continued implementation of stroke CPGs in clinical practice. These barriers included the work environment, the guideline itself, barriers relating to the speech pathologists themselves, and patient characteristics.
Work environment as a barrier (Q31-32) The work environment was the main barrier to CPG implementation for the majority of respondents (87.8%), and insufficient time (92.3%) and a lack of resources to carry out recommendations (81.7%) were the two top reasons cited (see Figure 5 ). This was followed by a lack of interest or influence from others (e.g. colleagues) (58.2%) and education activities (57.2%). For example, "Insufficient local resources create huge barriers to complying with the guidelines, whether it's staffing, insufficient treatment spaces etc … if the consultant doctors are not on-board with the guidelines, it can be difficult to advocate for the person's length of admission that allows them access to the duration and intensity of multidisciplinary input due to bed-pressure".
Aspects of the stroke clinical practice guideline itself as a barrier (Q29-30) Ninety-three participants (31.9%) indicated that the guideline itself was a barrier to implementing the recommendations. A total of 81.5% reported that the recommendations were not practical (see Figure 6 ). Half of the respondents also indicated that a lack of high-level evidence (50.0%) and insufficient or poor information (48.9%) hindered CPG use. One respondent wrote "(The guidelines) are not detailed enough and effectively represent a stand alone document, rather than a package or suite of tools to put them into clinical practice. They're not dynamic in a web sense, but static on a page. They don't open up and show you resources or examples of treatments. They are not accompanied by clinical resources that might be standardised to use in implementation. Talk about reinventing the wheel. It's just too hard, so we haven't got there".
Barriers relating to the speech pathologist themselves (Q33) The main reasons that made speech pathologists feel reluctant to use the stroke CPG were "insufficient skills to implement guidelines" (14.8%) and a "tension between guideline and own experience" (12.8%) (see Figure 7 ). Fifteen participants provided comments that further explained these factors. For example, "Some of the dysarthria recommendations are not what I would routinely use for stroke…" and another explained that "Sometimes there is a tension between the guideline and my own experience but only in some cases".
Barriers relating to patients (Q33) Two speech pathologists also commented on patient characteristics that hindered their use of guidelines in this question. This included patients who were at "… the more severe end of the stroke spectrum, often with multiple and complex comorbidities" and "… severe aphasics as they aren't usually able to access the same intensity likely resulting in poorer outcomes".
Facilitators that influenced the continued use of stroke clinical practice guidelines
This section will describe the five broad facilitators that influenced speech pathologists to continue to use stroke CPGs. These facilitators included the work environment, aspects of the guideline itself, facilitators relating to the speech pathologists themselves, patient characteristics, and the type of guideline implementation strategy used.
Work environment as a facilitator (Q26-27) Just over half (55.8%) of respondents indicated that the work environment had facilitated continued use of the stroke CPG. Influence or interest from others (e.g. colleagues) (83.6%) 15 Figure 5 How the work environment hindered the continued use of stroke CPGs (n = 208). Participants who reported that the work environment hindered their use of stroke CPGs were asked to specifically indicate how. Recommendations are not practical Figure 6 How aspects of the guideline itself hindered the continued use of stroke CPGs (n = 92). Participants who reported that aspects of the guideline itself hindered their use of stroke CPGs were asked to specifically indicate how. and workplace policies, procedures, or pathways (80.6%) were the top two responses (see Figure 8 ). Additionally, around three-quarters of participants reported that quality improvement projects (71.6%) and accessibility of stroke CPGs (70.9%) had also helped facilitate CPG use. Nearly two-thirds of respondents indicated feedback (67.9%) and audit (60.4%) was a facilitator for continued use of the guideline. Other facilitators included staff training, support and auditing from a rehabilitation working party, and making the stroke CPG a high priority by the manager.
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Aspects of the stroke clinical practice guideline itself as a facilitator (Q24-25) Characteristics of the guideline itself helped 176 respondents (72%) continue to use it. The top three aspects were the clarity of information in the guideline (86.1%), the guideline's level of evidence base (85.6%), and the guideline promoting client centred care (76.9%) (see Figure 9 ). Ten participants provided answers in the 'other' open-ended text box. Five respondents reported facilitators to continued use of the stroke CPG such as the guideline's comprehensive reference list, the guideline being easy to read and navigate, tools in the guideline (e.g. algorithms, flowcharts, and summary documents); and the information in the guideline being a "great overview…".
Facilitators relating to the speech pathologists themselves (Q28) Almost all participants indicated that a desire to implement evidence-based practice has helped motivate them to use the guidelines (97.9%) e.g. "My aim is to do the best for my client with assessment and therapy and aim to Figure 8 How the work environment facilitated the continued use of stroke CPGs (n = 134). Participants who reported that the work environment facilitated their use of stroke CPGs were asked to specifically indicate how. return to the best function possible based on evidence…". This was followed by agreeing with the recommendations in the stroke CPG (83.3%), having the skills to use the guideline (81.7%), and the recommendations in the guideline being similar to their own experience (74.6%).
Patient characteristics as a facilitator (Q36-37) Patients who had severe aphasia influenced speech pathologists to use stroke CPGs as a tool to advocate for more intensive therapy and longer stay. For example, one speech pathologist commented that they "highlight(ed) the need for intensive aphasia therapy to a consultant who is promoting early discharge of a mobile patient with severe aphasia". Another reported that they used the guidelines when "… advocating for patients particularly those who are doing well physically, but whom have severe aphasia".
Implementation strategies as a facilitator (Q20-23) Implementation strategies to assist the dissemination of stroke CPGs were provided to 80 (32.3%) of the 248 speech pathologists (see Figure 10 ). The most frequent strategies provided were support from colleagues (89.7%), educational meetings (83.3%), and/ or workplace policies (74.4%). All but one participant received two or more strategies (multifaceted intervention). Other strategies included: involvement in a stroke rehabilitation working party, Masters of Health Sciences course, and Stroke Collaborative. Speech pathologists reported that the top three most useful strategies were educational meetings (64.1%), support from colleagues (60.3%), and audit (41.0%) (see Figure 11 ).
Just over a third of all participants reported that educational resources (37.3%), educational meetings (33.6%), workplace policies (22.4%), and educational workshops (21.6%) would have been most the helpful if they could receive it (see Figure 12 ). Additional comments indicated that strategies such as making the guidelines a regular agenda item in team meetings, receiving support from management, more resources such as time and staff, and stronger research evidence-base would also support implementation.
Other additional comments regarding stroke clinical practice guidelines (Q39)
Thirty-six respondents provided novel additional comments. These responses were grouped into three categories. The first category identified particular work environments that were barriers to implementation, but were not reported previously. Respondents reported that a rural geographical location and their role as a generalist clinician made it more difficult to implement stroke CPG recommendations. The second group of comments indicated that the guideline had important omissions including "…no allowances for right hemisphere strokes or really low level dysphasics" and perceived a lack of specificity for communication-related recommendations compared to dysphagia-related recommendations. Finally, speech pathologists also reported that they required greater practical assistance beyond general education to implement CPGs, for example, it is "not particularly easy to pick up and run with. It would be good if more practical educational materials or protocols could be developed to assist clinicians".
Discussion
This study described Australian speech pathologists' experiences and use of stroke CPGs, and what influenced their ability to implement stroke CPG recommendations in clinical practice.
Experiences and current use of stroke clinical practice guidelines Experiences with stroke clinical practice guidelines
Speech pathologists in this study generally had a positive experience with stroke CPGs. Almost all speech pathologists were aware of stroke CPGs and had used them. More than 80% of participants reported that stroke CPGs had helped improve the care they provide due to reasons such as the guideline providing a standard they could trust, keeping them up to date with clinical stroke care research, and developing or improving services. There were only a few speech pathologists that had negative experiences with stroke CPGs. For example, 2.4% of respondents found that the guidelines were not very useful or not useful at all.
Current use of stroke clinical practice guidelines
Speech pathologists had predominately used stroke CPGs to implement the best available research evidence, improve clinical practice outcomes, and guide decisionmaking. More than half of the responses indicated that the CPGs had been used to develop internal policies, procedures, or pathways. The stroke CPG had also been used to advocate for clients and services such as the formation of a stroke unit. There are differences between speech pathologists' use of CPGs compared with other health professionals. The use of guidelines to implement the best available research, to develop policies, pathways, and procedures; Figure 10 Implementation strategies provided to participants after dissemination of stroke CPGs (n = 78). Participants were asked to indicate the type of guideline implementation strategy(s) provided after receiving the stroke CPG. Figure 11 The most useful strategies to help implement stroke CPGs after dissemination (n = 78). Participants who received guideline implementation strategies were asked to indicate the top three most useful strategies. and to advocate for clients and services had not been reported in studies on other health professionals such as nurses and physiotherapists [36] [37] [38] .
A key finding was that for speech pathologists, stroke CPGs were used and had helped improve stroke care in a way that reflected the three types of knowledge use in the literature [39] , that is; conceptually, instrumentally, and strategically. Firstly, the guidelines were used conceptually because it had changed their level of knowledge, such as increasing their up-to-date stroke care knowledge. Secondly, stroke CPGs had been used instrumentally by changing their behaviour or clinical practice, through embedding the guideline into local pathways or policies. Finally, the stroke CPG had been used strategically because the speech pathologist attained specific power or profit by using the guideline to advocate for patients and services.
Factors that influenced speech pathologists to use stroke clinical practice guidelines
All broad areas identified in the literature that influenced the continued use of CPGs were demonstrated in the current study of speech pathologists, including the (a) guideline, (b) health professionals, (c) patient characteristics, (d) work environment, and (e) type of implementation strategy [17, [22] [23] [24] 26] . Consistent with previous research on occupational therapists [24] , these categories could be both a facilitator and barrier to the use of stroke CPGs depending on the presence or absence of individual factors, or the context of the situation. For example, time was a barrier to the use of stroke CPGs when absent; but a facilitator when present. In another example, the stroke CPG's brevity was helpful for some speech pathologists, whereas for others, the brevity was limiting. Additionally, as expected, there were factors influencing speech pathologists within these five categories, that were not reported by other health professionals in previous studies. This highlights the complex nature of factors that can influence guideline implementation and the importance of understanding local contexts and users.
(a). Factors within the stroke clinical practice guideline
The main barrier relating to the guideline itself that hindered the use of stroke CPGs was that the recommendations in stroke CPGs were felt to be impractical. This factor was not reported or examined in previous studies on allied health professionals [22] [23] [24] , possibly due to the likelihood of an overlap in the attribution of whether this is an issue with guideline itself or limitations in some work environments (e.g. insufficient staffing).
The guideline itself facilitated stroke CPG implementation when the guideline: presented information clearly, promoted client centred care, and was based on evidence. These findings are consistent with other research that found that guidelines were easier to use when they presented information clearly [17, 23] and were based on evidence [17] . Although the promotion of client centred care has not been examined in other studies on allied health professionals, it is consistent with the use of CPGs by nurses, as they are less likely to use CPGs when the guideline conflicts with family goals [40] or standardised care [41] .
(b). Factors related to the speech pathologists themselves
Surprisingly, only a small percentage of participants had reported factors that related to themselves that hindered the use of stroke CPGs. Thus it seems that this category may not have a great influence in the implementation of Figure 12 Strategies that would have been most useful to implement stroke CPGs after dissemination (n = 241). Participants who did and did not receive strategies were asked to indicate what three strategies would have been most useful to implement stroke CPGs.
CPGs by speech pathologists, compared to other health professionals [17] . Nevertheless, some barriers reported were insufficient skills to implement the guidelines and experiencing a tension between their own experience and the guideline recommendations. These barriers are consistent with previous qualitative and quantitative research on physicians, occupational therapists, and physiotherapists [17, 22, 23] . In contrast to the meta-review on mainly physicians [17] , the present study found that there was a larger proportion of speech pathologists with less clinical experience who had not used stroke CPGs. This result was not expected and the reasons why participants with less clinical experience did not use stroke CPGs was not explored in this study. However, it is possible that less experienced speech pathologists relied on other tools such as colleagues, as research on new graduate occupational therapists indicated that they predominately relied on colleagues for clinical learning and knowledge [42] . A desire to implement evidence-based practice was by far the most frequent factor reported that related to the speech pathologist themselves and influenced them to use stroke CPGs (97.9%). This is consistent with a recent study that found that speech pathologists had the highest attitude towards evidence-based practice compared to occupational therapists, nutritionists/dieticians, social workers, and physiotherapists at baseline level [43] .
(c). Factors relating to characteristics of the patient
The influence of patient characteristics on guideline use was not directly probed for in the survey. However, some speech pathologists commented on patient characteristics that influenced their use of stroke CPGs in open ended questions. This indicates that it can be a factor that influences speech pathologists' use of stroke CPGs although more research on this factor is needed. Speech pathologists described that it was difficult to implement stroke CPG recommendations with patients who had multiple co-morbidities or severe impairments. For example, one speech pathologist reported that a patient with severe aphasia could not cope with the recommended treatment intensity in the guideline, thus complete compliance with the CPG in these circumstances was not appropriate.
(d). Factors within the work environment
The main barrier related to the work environment was a lack of time, education, treatment resources, and package or standardised assessments, to carry out guideline recommendations; which is universally consistent with the majority of research in this area [17, [22] [23] [24] 26] . Some speech pathologists also reported that working in a rural or remote setting hindered their use of stroke CPGs. This difficulty had also been reported by rural urologists [44] , but has not been examined in other allied health professionals. A further four barriers in the work environment were identified in this study that had not been reported in the literature previously. Firstly, a significantly larger proportion of speech pathologists who worked in private practice did not use stroke CPGs. Private speech pathologists may receive less intensive support from a multidisciplinary team and other colleagues, and are under more pressure to account for their direct client contact billable time; and thus may find it difficult to implement stroke CPGs. Furthermore, speech pathologists working in a community setting, Geriatric Evaluation and Management (GEM) unit, or across multiple settings (e.g. acute inpatients, community, outpatients, rehabilitation ward, and nursing homes) found it difficult to use stroke CPGs due to limited time and resources; and a perceived lack of stroke recommendations tailored to this continuum of care.
In relation to the work environment, the main factors that facilitated the use of guidelines included support from supervisors or colleagues to use the guidelines; workplace policies, pathways or procedures; and working in a multidisciplinary team. These facilitators were also reported by health professionals such as physicians, nurses, and occupational therapists previously [18] [19] [20] 22, 26, 45] . Teamwork is a significant factor that influences the successfulness of stroke rehabilitation training programs and hence patient outcomes, such as functional gains [46] and length of hospital stay [47] . Thus supporting and collaborating with the multidisciplinary team and other speech pathologists seems to be essential when improving guideline implementation.
(e). Implementation strategies
Only one third of speech pathologists reported that they were provided with strategies or support to help implement the stroke CPG after the guideline was disseminated. As the overwhelming evidence suggests that dissemination of CPG alone is ineffective [18, 19] , this may further illustrate why speech pathologists may find it difficult to implement guidelines.
The most frequent implementation strategies provided to speech pathologists were support from colleagues, educational meetings, and/or workplace policies. Although support from colleagues and educational meetings have been found to be effective in implementing guideline use [18, 19] , workplace policies have not been considered in previous studies [18] [19] [20] . Provision of a structural workplace policy or "rules" may be perceived as a guideline implementation strategy. Moreover, some strategies that have promising evidence behind them were not provided to speech pathologists, whilst other strategies that were provided have questionable evidence. For example, despite the extensive literature that reports that external educational outreach visits were effective in implementing guidelines [18] [19] [20] , only four speech pathologists were provided with this strategy. Whereas 15 participants were given financial incentives despite the inconclusive nature on the effectiveness of this strategy [19] .
Surprisingly, implementation strategies that were reported to be most effective for speech pathologists differed from results of systematic reviews on other health professionals. Speech pathologists indicated that educational meetings, educational resources, and support from colleagues were or would be the most useful strategy to assist with guideline implementation. This contrasts the extensive review on other health professionals where providing reminders was the most commonly reported effective strategy, followed by audit and feedback, opinion leaders, and educational outreach visits [18] [19] [20] . Speech pathologists in this study reported reminders to be the least effective strategy which was not expected.
Understanding the factors that influence the implementation of stroke clinical practice guidelines in terms of the knowledge-to-action framework
The utilisation of the KTA framework in the survey design had illuminated other guideline implementation factors that go beyond a specific focus on barriers and facilitators and implementation strategies typically researched in the literature [17] [18] [19] [20] [21] [22] [23] [24] 26] . Therefore, a preliminary mapping exercise was conducted to conceptualise and further highlight the findings of the survey in relation to the KTA framework. These are presented in Table 3 and Table 4 .
As indicated in Tables 3 and 4 , factors that could influence speech pathologists to implement guidelines can occur at any point during the search and collation of evidence and the development of the CPG (Knowledge Creation), as well as during the clinical process of implementing the guideline in practice (Action Cycle). For example, using the stroke CPG to develop pathways and policies demonstrated that speech pathologists had adapted and tailored the guidelines to their own local clinical setting. Adapting guidelines to the local work environment has been shown to improve CPG adherence [48] and is one component of the KTA framework. The evaluation of the implementation of guidelines in clinical practice is another component of the KTA framework. Some speech pathologists had used the National Stroke Foundation audit, other workplace audits, or quality indicators to evaluate whether stroke CPGs had been implemented. Auditing [49] and quality indicators [50] to evaluate the use of CPGs have been shown to improve guideline compliance. It is likely that a breakdown at any point in the KTA framework may prevent the successful implementation of guidelines in clinical practice.
Therefore, the KTA framework provides a useful and theoretically motivated way to conceptualise the many different factors that influence the implementation of research evidence into practice.
Clinical implications
Speech pathologists should continue to use stroke CPGs in their workplace as it can help to improve the care provided for patients who have had a stroke, their organisation, and for themselves as a clinician. They should work together and also with the multidisciplinary team to improve stroke CPG implementation, for example, participate in team training programs. Speech pathologists may want to consider applying the KTA framework when implementing stroke CPGs in their workplace as these processes may influence guideline implementation. When identifying guideline implementation factors within the KTA framework, they should consider the local context and individual clinician. This may help illuminate the local factors that affect CPG adherence in individual settings. Speech pathologists could then develop tailored strategies to minimise or remove barriers and put in place facilitators to enhance guideline implementation, as indicated in Tables 3 and 4 .
Strengths, limitations, and future recommendations
This is the first study known to the authors to survey speech pathologists' experiences with stroke CPGs; as well as the first to incorporate a theoretical model into the design of the survey. A major strength of this study is that a large diverse number of speech pathologists from different work environments, clinical experience, and demographic characteristics participated in the survey thereby increasing the external validity of the study. The literature review, reference group, and the KTA framework all enhanced the Table 3 Survey results mapped onto the knowledge creation component of the knowledge-to-action framework
Knowledge creation component

Knowledge inquiry and synthesis
Participants recognised that a greater number of research studies are required and the lack of high level evidence in speech pathology can affect the degree of implementation e.g. "I think not all available evidence has been incorporated into the guidelines".
Products/Tools
The stroke CPG had acted as a tool by helping speech pathologists implement evidence-based practice, improve patient outcomes, and guide decision-making. Aspects of the guideline that helped implementation included its clarity of information, level of evidence base, and ability to promote client centred care. However, the usability of the guideline is affected by limitations of the CPG such as impractical recommendations and insufficient information provided. The static nature of the tool meant that it could easily be out of date.
content and design of this survey, which has revealed many factors that have not been identified in previous literature and are relevant to speech pathologists who work in stroke care. This study had several limitations. Whilst a survey methodology is useful in providing an overview of speech pathologists' experiences with stroke CPGs, further research is needed to explore their experiences in more detail. Future studies could examine the effectiveness of tailored intervention versus untailored intervention on the use of stroke CPGs for speech pathologists. Further research is also needed to understand the factors that influence speech pathologists working in private, generalist, community, and rural and remote settings to implement guidelines. Table 4 Survey results mapped onto the action cycle component of the knowledge-to-action framework Action cycle component
Identifying a problem
Speech pathologists identified evidence to practice gaps and that audits provided assistance to identify and address those gaps.
However, not all services were auditing their practice and respondents acknowledged some gaps went unaddressed.
Identifying, review, select knowledge
The majority of respondents were aware of stroke CPGs and had used the guidelines, with most utilising the 2010 National Stroke Foundation guideline. Most respondents reported that the stroke CPG were "somewhat useful" or "very useful". 46 participants did not use the guidelines and the reasons for their non-use remains unknown.
Some speech pathologists still acknowledged the need to continue to select, examine, and synthesise the broader and more recent literature. Participants also identified fields of evidence not sufficiently addressed in the guidelines e.g. right hemisphere stroke, severe aphasia, long-term stroke management.
Adapt the knowledge to local context
Over half of the participants had adapted the stroke CPG to their clinical setting in pathways, policies, or procedures. Others had not had the opportunity to implement the CPG in their local context.
Access barriers to knowledge use
Barriers and facilitators to the continued use of stroke CPGs were:
(a) The guideline itself: e.g. facilitator: clarity of information; barrier: recommendations are not practical.
(b) Work environment (context/setting): e.g. facilitator: influence or interest from others; barrier: lack of time, staff, resources.
(c) Factors relating to the speech pathologist (adopters): e.g. facilitator: a desire to implement evidence-based practice; barrier: insufficient skills to implement the guideline. A greater proportion of clinicians who did not use stroke CPGs worked in private practice, did not work in a multidisciplinary team, or had 1-5 years experience working with neurogenic communication disorders.
(d) Patient characteristics: e.g. patients with severe aphasia could be both a barrier and facilitator to the use of stroke CPGs depending on the context. Eighty (32.3%) of the 248 speech pathologists reported that they were provided with strategies or support to help implement the stroke CPG. Speech pathologists indicated that the most useful strategies are educational meetings, support from colleagues, auditing, and educational resources. All but one participant received multifaceted intervention.
Monitor knowledge use 250 respondents (84.6%) had used the stroke CPG in some way. The main reasons to use the guideline were to implement the best available research evidence, improve clinical practice outcomes, and to guide decisionmaking. The guidelines had also been used to inform clinical practice, develop pathways, and develop policies.
The most common method to evaluate adherence to stroke CPGs were the National Stroke Foundation audit (45.3%), other workplace audits (34.9%), and use of quality indicators (32.8%). Seventy of 232 respondents reported that no evaluation took place of the implementation of stroke CPGs.
Evaluate outcomes 190 participants (80.5%) reported that the stroke CPG had helped improve the care they provided, and 46 (19.5%) indicated that it had not. The perceived reasons for how the guidelines have helped improve healthcare were:
Changed speech pathologist' s behaviour or knowledge: e.g. something they could refer to, made them feel more confident in the services they provided, and encouraged them to read more literature.
Improved patient care: e.g. more dysphagia screening within 24 hours, patients not being given inappropriate PEG tubes, less patients inappropriately being kept nil by mouth, less aspiration pneumonia.
Changed, developed, or improved workplace services: e.g. advocate for services, encouraged client centred or multidisciplinary care, supported the development of policies and practices.
Sustain knowledge use Speech pathologists identified strategies that helped them to continue to use the stroke CPG. For example, National Stroke Foundation audits and use of quality indicators. Obtaining detail data on the sustained use of stroke CPGs over a period of time was beyond the scope of this study.
Research should also further explore the relationships between different variables in this study that may have influenced guideline implementation such as the influence of age, work environment, and years of clinical experience; on the use of stroke CPGs. Finally, future research could examine whether the KTA framework is a suitable model to help speech pathologists implement and continue to sustain the use of stroke CPGs.
Conclusion
This study described speech pathologists' use and experiences with stroke CPGs, and identified what enabled and hindered them to implement stroke CPG recommendations in clinical practice. This study revealed that there are numerous factors that can influence speech pathologists to implement the recommendations in stroke CPGs. The use of the KTA framework expanded the focus from traditional barriers and facilitators and guideline dissemination strategies to other aspects of implementation such as adapting the stroke CPG to the local work environment, monitoring the use of guidelines, evaluating the outcomes of using stroke CPGs, and sustaining the use of stroke CPGs.
